Jan llavsky, llavsky@aps.anl.gov Monday, November 14, 2011

Reduction of 15IDD USAXS/pinSAXS data with Nika

Nika version: 1.52

Introduction

This is step by step procedure for data reduction of pinSAXS data from 15IDD combined USAXS/SAXS
instrument. This applies to data collected in 2011-03 APS cycle. This DOES NOT apply to 2011-02 cycle,
when data were saved ONLY in Tiff file format. Some of the tools can be used, but it is not so straight
forward. You may want to contact me for help with reduction of data from 2011-02 cycle.

Necessary pre-requisite

You need to have USAXS data and reduce them first. The customized settings of Nika package will look up
the parameters from USAXS data. Further, you need to have installed Irena package so you can merge the
data together.

Procedure

1. Nika configuration
Select from Nika “SAS 2D” > “Instrument configuration” > “15IDD SAXS”
Help

Main panel

Beam center and Geometry cor.
Create mask

Create flood field

Image line profile

Configure Nika GUI and Uncertainity

151D SAXS

HouseKeeping DND CAT
Remove stored images

Open Nika pdf manual
Remove Nika 1 macros
About
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800 NI1_15IDDConfigPanel

15ID-D Nexus file configuration

pinSAXS, Pilatus short camera in USAXS (___Open 15IDD manual )
(" Setdefault methods ) (" Set Experiment Settings )
slit length [0 Fl ( Set Slit Legnth )

( Create bad pix mask )

[2! Create Smeared Data D Delete temp Data

D Force transmission verification?

You should be able to open this manual when you push button “Open 15IDD manual”. If this is not
available onyrou computer, contact me.

Basic Configuration

Use button “Set default methods” which will set part of the parameters, which is independent on the
beamline setup. This will force dialog in which you need to find your area detector data. NOTE: the folder
with your area detector data was named same as your spec file.

OO Choose a Folder
Select path to your data
(«]») (22 p=d m) (G@@2011-11 )
¥ DEVICES Name 4| Date Modified
I PRG » [ 11.02_AJ..wCell.dat  Thursday, November 3, 2011 3:21 PM
@ Tim A » (] 11_03_A)..wCell.dat  Friday, November 4, 2011 8:38 AM
,3 Prg » [ 11_04_A)..wCell.dat  Friday, November 4, 2011 6:30 PM
: » (] 11_04_AJA_Static.dat Today, 12:27 PM
¥ SHARED » [ 11_09_440.dat Wednesday, November 9, 2011 1:53 PM
@ Al > im 11_09_gianf.dat Thursday, November 10, 2011 7:02 AM
¥ PLACES » [ 11_09_setup.dat Wednesday, November 9, 2011 7:47 PM
A ilavsky > ([ test Wednesday, November 9, 2011 7:08 PM
[ Desktop A @ test_new_Nika.pxp Sunday, November 6, 2011 2:26 PM
[l Doc ML - ) )< (>
Folder: New Folder Create Folder & Go
New Folder ( Cancel ) (Choose )
Y

This will set the basic methods to be used...

See following images:
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D

D to ata conversion pane
¢ Select data path ) Image type

Select input data here () Invert 0,0 comer?  Sort order: | None %)

11aPPP10_069.hdf5
11bPPP10_077.hdf5
12aPPP30_070.hdfS

12bPPP30_078 hdfS
13aPPPS0_071.hdfS L
13bPPP50_079.hdf5 a
14aPPP70_072.hdfS v

Match : Start [E

Select contiguous range:
ena(-— %)

_[ain ] Param | Mask | Empk | Sectors | Prev | Linepror |

Sample to CCD distance [mm] 500—@
Wavelength [A] 'l—lﬂ X-ray energy [keV] WE}
Direction X (horizontal) Y (vertical)
CCD pixel size [mm] 'I—E] CCD pixel size [mm] 'I—E]
Beam center 500—@ Beam center SOO—E
Horizontal Tilt 0 | Vertical Tilt 0

([ Use sample thickness (St)?

Use sample transmission (T)?
O use sample Corection factor (C)?
() use Solid Angle Corection (0)?
E Use Monitor (10)?

[ Use pixel sensitivity (Pix2D)?

() Subtract constant from data (Ofst)?

G Use 10/10ef for empty field?

O use sample measurement time (ts)?

) Use Dark field (DF2D)? [ Use empty measurement time (te)?
Use Empty field (EF2D)? ) Use dark field measurement time (td)?

(_Ave & Display sel. file(s) ) (__Ave & ConvertNfiles ) N=[1 [

O skip bad files?

© Display RAW data? [ Display beam center?
& © Display Processed? ) Display sects/Lines?
pay Colors Terrain 1+ [ Log Int display?

Monday, November 14, 2011

[ Main l—-ﬂm—] Mask ] Emp/Dk [ Sectors I Prev ] LineProf ]

[ Image with Q axes? O Img w/Q axes with grids?

A

Main Param Mask Sectors I Prev I LineProf l

E Geometry correction? ) Polarization correction?

© Use fnct?  Sa Transmis = NII_15IDDFIndTransmission

™ use fct? Sample monitor = NI1_15IDDFindI0

™ use fct? Empty Mon cnts = | NI1_15IDDFindEfl0

() Dezinger 2D Data?

( Select path to mask, dark & pix sens. files ) Image type

11aPPP10_069.hdt5 m
11bPPP10_077.hdf5

12aPPP30_070.hdf5
12bPPP30_078.hdf5
13aPPP50_071.hdf5
5

<«»

O Dezinger Empty

Match :
Empty file:

( Main T Param T Mask T Emp/Dk '-Gmm—l Prev T LineProf ]

™ use? ® Qspace? (O dspace? (O 2 Theta space?

Min Q (0 = automatic) 0 Max Q (0 = automatic) 0

™ Log binning? () Max num points?
O Do circular average? Number of points 120 |§|

8 Make sector averages?

Number of sectors ]—‘E] Start angle of sectors WE]
Width of sector +/- '10—@ Angle between sectors TEI
M Create 1D graph?

E Store data in Igor experiment? E Overwrite existing data if exist?

) Export data as ASCII? C Select output path >

8 Use input data name for output?

ASCII data name

[ Main I Param I Mask I Emp/Dk I Sectors I Prev ‘—bmd’mf—‘_

™ use? O Use RAW?
) Include mirror? @ Use Processed?

Path type:

Distance from center [in pixles] 0 E] Q= 0.0000
Width [in pixles] 0 Fl Q= 0.0000

™ Create 1D graph?
8 Store data in Igor experiment? 8 Overwrite existing data if exist?

() Export data as ASCII? ¢ Select outputpath )

s Use input data name for output?

ASCII data name
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Now select ANY image file and use button “Ave & Display sel. File(s)” on main panel to load it in. Really
does not matter which, just from the right folder with the data. The assumption here is, that data
collected while using one spec file will have same metadata.

Note two windows, one is image and the other is metadata which were included in that image:

N

CCDImageToConvert... | 8 O O Sample_Information
2 S0 190 130 o.l.l.|.|1.|.!.|.!2.|.!.|.!3.|.!.|.!4.|.!.|.!5.¢

> R }

v

___Title ] B} SEEEE
11aPPP10_069.hdf5 _——— = ————

Header information for 11aPPP10O_069.5df5

NEXUS_StringDataStartHere

AD_template_ID=$1d: nexus_template.xml 3816 2011-08-10 18:41:53Z )
definition=NXsas

end_time=Wed Nov 09 23:05:25 2011

program—name=NeXus areaDetector

run_cycle=2011-3

start_time=Thu Nov 10 01:02:35 2011

title=6b555100

control:mode=timer

data:description=Pilatus

data:local _name=Pilatus 100K

data:make0=Dectris

data:model =Pilatus

instrument:name=USAXS

instrument:'1510-D metadata":APS_run_cycle=2011-3
instrument:'15I1D-D metadata":EmptyFileN Unknown.hdfS
instrument:'151D-D metadata :EndTime=Wed Nov 09 23:05:25 2011
instrument:'15I1D-D metadata GUPNumber=GUP 23510
instrument:'15I10D-D metadata':SampleTitle=6bS55100
instrument:'151D-D metadata’:ScanMacro=11_09_gianf.dat
instrument:'151D-D metadata:StartTime=Thu Nov 10 01:02:35 2011
instrument:'151D-D metadata’:User Name=Gianfranco
instrument:aperture:description=USAXSslit
instrument:collimator:absorbing_material=Tungsten
instrument:collimator:geometry:shape:shape=nxbox
instrument:collimator:geometry:shape:size=see xsize and ysize
instrument:source:facility_beamline=15ID
instrument:source:facility_name=4PS
instrument:source:facility_sector =XSD/ChemMatCARS
instrument:source:facility_station=D
instrument:source:name=Advanced Photon Source Undulator &, sector 15ID-C
instrument:source:probe=x-ray

/| instrument:source:type=Synchrotron X-ray Source
link_rules:link=make data appear under detector, as well
sample:name=6b355100

user 1:name=Gianfranco

user 1:proposal _number=GUP 23510
NEXUS_StringDataEndHere

NEXUS_VYariablesDataStartHere

control:integral=44698

control:preset=5

instrument:' 151D~ D metadata":GuardslitHap=0.25
instrument:'151D-D metadata":GuardslitHpos=1.63
instrument:'15I1D-D metadata':Guardslit¥ap=0.21
instrument:'151D-D metadata':.Guardslit¥pos=-3.18

The image is kind of more informative, if you select “Log Int. display” at the bottom of main Nika panel.
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® 66 Sample_Information
:?l.!.l.!l.l.!.|.!2.1.!.1.!3.1.!.1.!4.|.!.|.!5.O
__Tite___| BHEHED EEEE

Header information for 11aPPP10_069.hdf5

NEXUS_StringDataStartHere

AD_template_|ID=$1d: nexus_template.xml 3816 2011-08-10 18:41:53Z j
definition=NXsas

end_time=wed Novy 09 23:05:25 2011

program—name=MNexXus areaDetector

run_cycle=2011-3

start_time=Thu Nov 10 01:02:35 2011

title=6bS55100

control:mode=timer

data:description=Pilatus

data:local _name=Pilatus 100K

data:make0=Dectris

data:model =Pilatus

instrument:name=USAXS

instrument:'151D-D metadata":APS_run_cycle=2011-3
instrument:'151D-D metadata’:EmptyFileName=Unknown.hdfS
instrument:' 151D~ D metadata’:EndTime=wWed Nov 09 23:05:25 2011
instrument:'151D-D metadata".GUPNumber=GUP 23510
instrument:'151D-D metadata’:SampleTitle=6bS55100
instrument:'151D-D metadata’:ScanMacro=11_09_gianf.dat
instrument:' 151D~ D metadata”:StartTime=Thu Nov 10 01:02:35 2011
instrument:' 151D~ D metadata’:User Name=Gianfranco
instrument:aperture:description=USAXSslit
instrument:collimator:absorbing_material=Tungsten
instrument:collimator:geometry:shape:shape=nxbox
instrument:collimator:geometry:shape:size=see xsize and ysize
instrument:source:facility_beamline=15ID
instrument:source:facility_name=APS
instrument:source:facility_sector =XSD/ChemMatCARS
instrument:source:facility_station=D
instrument:source:name=Advanced Photon Source Undulator &, sector 151D-C
instrument:source:probe=x-ray
instrument:source:type=Synchrotron X-ray Source

Y AX:
X s AY:

NEXUS_StringDataEndHere

NEXUS_VariablesDataStartHere

control:integral=44698

control:preset=5

instrument:'1510-D metadata’.GuardslitHap=0.25

instrument:'151D-D metadata’:GuardslitHpos=1.63

instrument:'1510-D metadata’-Guardslit¥ap=0.21 3
instrument:'1510-D metadata’:Guardslit¥pos=-3.18 =3

Now use button “Set Experiment Settings” from the “15ID-D Nexus File Configuration” to load in default
values stored in the wave note.

J—Main-[ Param T Mask I,E",‘P’Dk 1 Sectors T Prev I LineProf li

Sample to CCD distance [mm] 518.41 E
Wavelength [A] [0.73364 =]  X-ray energy [keV] | 16.8998 |[7]

Direction X (horizontal) Y (vertical)
CCD pixel size [mm] W@ CCD pixel size [mm] WE]
Beam center 8552 | |§] Beamcenter 672 | E]
Horizontal Tit 0 |  VemicalTit o |
() Use sample thickness (St)? () Use pixel sensitivity (Pix2D)?

o Ese samp:e transmission (T)? [ Subtract constant from data (Ofst)?
se sample Corection factor (C)?
Use 10/10ef fc field?
O use Solid Angle Corection (0)? g 5o osforemply e

E Use Monitor (10)? () Use sample measurement time (ts)?
() Use Dark field (DF2D)? O use empty measurement time (te)?
E Use Empty field (EF2D)? () Use dark field measurement time (td)?
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Some of these are guaranteed to be correct (wavelength, pixel size) and some are likely just close (beam
center, distance). We will refine those next.

Beam center/distance fine tuning

Stored beam center and distance between sample and area detector are likely close, but not perfect. We
need to refine them next using measurement of Ag Behenate. Note, that you may have more than one Ag
Behenate measurement if you had multiple “batches” of samples collected. These are likely close together,
so you may choose to use only one setting for all samples, but correct procedure is to optimize Beam
center/distance for every batch independently.

Select “Beam center and Geometry cor.” From “SAS 2D” menu.

AWl Help

Main panel

Beam center and Geometry cor.

Create mask

Find appropriate Ag Behenate data set and hit “Make Image”, select “Log Image?” checkbox in the middle
left of the panel:

o O O ~

Beam center and calibration panel ™ O cCDImageForBmCntr:... | 8 O O Sample_Information

Refinement of Beam Center & Calibration g arT UL ST ST FOTIUINL FTLT
( Selectpathtodata ) File type: | Nexus "33 Title ] = ISISS|

| Prg:Users:ilavsky: Documents-Experiments- USAXS data: USAXS data:2011:SAXS:2011-11:11_09_gianf-dat. |I-Ieader information for Bekenate3_090.hdf5
Select data set to use:

6bSSS100_066.hdf5

6¢SSS100_063.hdf3

AgBehenate_067.hdf5

Behenate3 (190.hdf5

behenated4 109.hdf5

Behenate_075.hdf5 m
CocoaButtera_091.hdf3 -
CocoaButterb_099.hdf3 4

Emptv? 083 hdfs v| ( Make Image )
() Dezinger? } S e control:mode=timer
data:description=Pilatus

() Subtr Blank?
. [ Use Mask? data:local _name=Pilatus 100K
‘ BeamCntr ‘ Calibrant I Refinement \ data:makeO=Dectris
data:model =Pilatus
instrument:name=USAXS
instrument:'1510-D metadata":APS_run_cycle=2011-3

( Fit 2D Gaussian ) Read Cursor A instrument:'151D-D metadata’:EmptyFileName=Unknown.hdfS

instrument:'151D-D metadata":EndTime='Wed Nov 09 23:05:25 2011

DataFileName=11aPPP10_069.hdfS
DataFileType=Nexus

DataFilePath=Prg:Users:ilavsky:Documents:Experiments:USAXS data:USAXS
data:2011:54X5:2011-11:11_09_gianf dat:

NEXUS_StringDataStartHere

AD_template_| D=$Id: nexus_template.xml 3816 2011-08-10 18:41:532 j
definition=NXsas

end_time=Wed Nov 09 23:05:25 2011

program_name=NeXus areaDetector

run_cycle=2011-3

start_time=Thu Nov 10 01:02:35 2011

title=6b555100

250

M Log image? [ Use Geom. corrs?

300

]
[ Zoom to area of attn. beam & fit 2DGauss or Manually guess |

350

instrument:'151D-D metadata":GUPNumber=GUP 23510

Beam center X = 85.52 @ step= 1 @ instrument:'151D-D metadata':SampleTitle=6b555100

instrument:'1510-D metadata':ScanMacro=11_09_qgianf.dat

instrument:'151D-D metadata’:StartTime=Thu Nov 10 01:02:35 2011
. . instrument:'151D-D metadata’:User Name=Gianfranco

™ Display circle? instrument:aperture:description=USAXSslit

& I— instrument:collimator:absorbing_material =Tungsten

instrument:collimator:geometry:shape:shape=nxbox

instrument:collimator:geometry:shape:size=see xsize and ysize
w instrument:source:facility_beamline=15ID
Oo— (Terrain ,.;3 7| instrument:source:facility_name=APS
instrument:source:facility_sector=XSD/ChemMatCARS

—_—0 Bf L ont; | Instrument:source:facility_station=D

instrument:source:name=Advanced Photon Source Undulator &, sector 1SID-C
instrument:source:probe=x-ray

400

Beam center Y = -6.72 [l sep=D1 [l

450

Note the red dot and circle at the top is position of the beam center stored in the metadata by beamline
scientist.

Select tab “Calibrant” and you should see:
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I 8.0.0 Beam center and calibration panel | O O O cCDImageForBmCntr:...
Refinement of Beam Center & Calibration

( Select path to data ) File type: [ Nexus B‘

Prg:Users:ilavsky:Documents: Experiments: USAXS data: USAXS data:2011:SAXS:2011-15:11_09_gianf dat.

Select data set to use:
6bSSS100_066.hdf5 r

6¢SSS100_063.hdf5
AgBehenate_067.hdf5
Behenate3 090.hdf5
behenate4_109.hdf5
Behenate_075.hdf5 m
CocoaButtera_091.hdf5 -
CocoaButterb_099.hdf5 s V
Fmntv? 0X3 hdfs v | (_ Make Image
3 [ Dezinger? =) V
E Log image? (O Subtr Blank? [ Use Geom. corrs? H
[ BeamCntr " Calibrant ] Refinement ‘ 0 Use Mask?
[ Pick calibrant / own param, border lines W ™ Display? §
Ca]ibram;(Aé behenate B‘ Lineout Intg over (pix) = 5 E] .
A
™ Used1? d1=[5838 width =7 E P
™ Used2? da2=[29.185 width =7 E
™ Used3? d3=[1946 width =7 F g
M useds? a4=12595 width =7 El
™ Useds? ds=11.767 widh=7 || 5|
—
0=; rTerrain b-ca 4
IO A § pnt: |
=0 \| B: pnt:

This shows that Ag Behenate is predefined as calibrant. The grey lines of Ag Behenate should be between
the two red lines around the white line. The white line is estimate of position of the diffraction lines using
the distance and beam center from the metadata, two red lines indicate how wide will Nika search for the
peak positions. This should be more or less correct. If higher orders are too weak, you may choose to
uncheck higher orders of the diffractions here (d5, d4 etc.).

Select tab “Refinement” and select “Refine beam center” and “Refine Sa-Det distance”. Try with “Gauss”
selected as “Peak shape function”. If that starts failing, select “Gausswithslopedback”. Gauss is more stable,
but when background is significant, the other may be necessary.
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efinement of Beam Center & Calibration
File type: (Nexus [%)

9.0

) O O cCDImageForBmCntr:...
0 | 1sp

Prg:L ilavsky i USAXS data: USAXS data:2001:SAXS:2011-15:11_09_gianf dat:
Select data set to use:
6bSSS100_066.hdfS ~

6¢SSS100_063.hdf5
AgBehenate_067.hdf3
Behenate3 090.hdf5
behenated_109.hdf5

Behenate_075.hdf5 m
CocoaButtera_091.hdf5 ~
CocoaButterb_099.hdf5 3
Emntyv? 083 hdfs v | ( Make Image )
4 () Dezinger? =3
E Log image? D Subtr Blank? D Use Geom. corrs? H
a
[ Beamcor | comorae [oRommement] O Ut V
Select what to refine and run | Peak shape function: §
™ Refine beam center? BC X =85.52 Fl  Bcy=[6m El
— )
™ Refine Sa-Det distance?  Sa-det distance [mm] | 518.41 [l o
) Refine wavelength? Wavelength [A] 0.73364 E]
() Refine tilts? Horizontal 0.000 [5|  Vertical 0.000 Fl g
Num sectors = 360 Iz| ) Display in image?
)
C Run refinement Y- Return back ) <
_ 4
O A H pnt
d B: pnt

Run refinement with these conditions. After fitting, history are will contain message with achieved chi-
squared. Now select checkbox “Refine tilts” and run again. The chi-squared should improve somehow,
there are likely tilts (about 0.5 deg horizontal, 4.5 deg vertical in my case):

.00 Beam center ar
efinement of Beam
File type: (Nexus [+)

Prg:Users:ilavsky:Documents: Experiments: USAXS data: USAXS data:2011:SAXS:2011-11:11_09_gian dat

Select data set to use:

6bSSS100_066.hdf5 &

6¢SSS100_063.hdf3

AgBehenate_067.hdf5

Behenate3 090.hdf5

behenate4_109.hdf5

Behenate_075.hdf5 m
2
v

() O O CCDImageForBmCntr:...

CocoaButtera_091.hdf5
CocoaButterb_099.hdf5

gl

Emntv? 083 hdfs ( MakeImage )
) Dezinger? E
E Log image? O Subtr Blank? [0 Use Geom. corrs? 4
7
[ BeamCnir I CalibramJl { UJ Use Mask? I
Select what to refine and run | Peak shape function: | Gauss B‘ g
@ Refine beam center? BC X =/85.50 [l Bcy =679 [l
—_— =
E Refine Sa-Det distance? Sa-det distance [mm]  516.62 E] -
([ Refine wavelength? Wavelength [A] 0.73364 E
© Refine tlts? Horizontal 0472 [¥|  Vertical [4.445 [l g
Num sectors = | 360 @ ) Display in image?
3
& Run refinement ATRE- Return back D) <

O (Terrain %)
—_—()

This is done... You now have the best geometry parameters you can have for the batch of data the AG
Behenate file is associated with. Close the panel, Sample_Information notebook, and image.
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Further configuration

Set the slit length by selecting “Set Slit Length” button and selecting any USAXS data from the spec file
with the same name as your 2D data folder (slit length is same for all data in one USAXS geometry,
therefore nearly reliably for all samples in one USAXS spec file).

-
o M O

NI1_15IDDConfigPanel

15ID-D Nexus file configuration

pinSAXS, Pilatus short camera in USAXS (__ Open I5IDD manual )
( Set default methods ) ( Set Experiment Settings )
slit length | 0 Fl ( Set Slit Legnth )

( Create bad pix mask )

E Create Smeared Data [ Delete temp Data

() Force transmission verification?

Pick USAXS folder where to read slit length

gletisubmis  E
1g.pdf

USAXS Folders available
[ root:USAXS:'11_09_gianf:S10_1aSSS10:

Slit length should be now set to sensible number (around 0.02 - 0.04 most likely).

If you want to use Mask to remove two bad pixels on the Pilatus detector, push button “Create bad pix
mask”. This will create the mask and select the “Use Mask?” on the main panel:

[ Main T Param } Maskq Emp/Dk T Sectors T Prev T LineProf ]

E Use Mask?

( Select mask data path )

( Create new mask ) ( Load mask )

( Add mask to image ) ( Remove mask from image )

Mask color [@
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Note, this will overwrite any existing mask in the Igor experiment and so if you want to use other mask (if
necessary), then you need to create your own mask and mask yourself points [86,17] and [58,112] as
part of that mask.

Select what data to use...
OK, here comes the fun.

1. Area detector data can be reduced as pinhole collimated by doing sector average. Predefined
sector is +/-10 degrees around 270 degrees direction (that is vertically down from beam center in Nika
notation). These data use as much high-q data as possible reducing the noise, but they are noisy at low-q
as number of bins used there is small. They are by default log-binned in Q, further reducing the number of
points and therefore noise. NOTE: if you have diffraction lines and want to get high-q resolution, you need
to select “Max num points” on the “Sectors” tab to avoid log-binning in q.

2. Area detector data can also be reduced in “Slit smeared” configuration by using lineProf tool
around the 270 degrees direction over width of about the slit length. This uses lot more points at low-q
but much less points at high g. This tool also cannot be used to bin q scale logarithmically.

See the difference in the images when you add the lines using “Display sects/Lines?” on the main panel.

™ M M cCDImageToConvert...
0 50 100 3 150

11aPPP10_069.hdf5

50

150 100

200

b=
w
o

400 350 300

450
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The slit smeared data can be merged with USAXS SMR data directly, the pinhole data can be merged with
the desmeared data only...

So here comes the trick. If you choose “Create Smeared data” checkbox on the 15ID-D Nexus file
configuration panel, Nika will generate both of the data listed above and merge them together by using
the smeared data at q values smaller than 3*slit length and pinhole data at q values higher than 3*slit
length. These data should have the best of both Worlds here: smeared data at low q values to enable
merging with SMR USAXS data and lowest noise at high q...

-

OO0 NI1_15IDDConfigPanel

15ID-D Nexus file configuration

pinSAXS, Pilatus short camera in USAXS (___ Open 15IDD manual
Set default methods ) ( set Experiment Settings
Slit length | 0.029077 Fl ( Set Slit Legnth ) i

Create bad pix mask )

[2! Create Smeared Data [ Delete temp Data

() Force transmission verification?

If you select “Delete temp Data” checkbox, the sector and line profile data will be deleted, reducing
amount of data created and therefore clutter. On the other hand, if you want to see differences, you can
uncheck it and look at the different data created.

“Force Transmission verification” - since not all samples are homogeneous and USAXS beam size is
typically larger than pinSAXS one, the transmission for USAXS and pinSAXS MAY be different. However,
we measure ONLY USAXS transmission... To enable user to modify (aka: try, fudge,...) modification of the
transmission, here is checkbox which will force user dialog for transmission for each sample. Use when
needed. Carefully...

Confirm/modify USAXS transmission, need value between 0 and 1 ]

Found transmission value of = ]
0.962619660865075 |

| ———E— - ————
1 Cancel ) ( Help )

This should end the configuration part.
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Data reduction part:

Here we take advantage of the fact, that Nika can look up various parameters from USAXS data reduction
and therefore can be helpful.

Select file you want to reduce. Then hit “Convert sel. Files 1 at time” button on main panel.
If Nika finds wrong empty (or no empty at all) it will put out dialog:

Wrong Empty data set found

SAXS Empty : does NOT match
0 USAXS Blank : EmptySSS1, do you want to:

[Yes] = select USAXS Matching image
[No] = use current :
[Cancel] = cancel?

Yes
( )\ " ———r
No ) [ Cancel )

Nika is here using name of the USAXS blank name and compares with the empty 2D file loaded. It cleans
up extension and order number, also can remove _XYZs which is used by some users to indicate different
exposure times. Nika will also check, how many similarly named images are there in the current folder
and put out the dialog, if the selection is not unique.

You choices are to load proper image, keep current or abort in case you are really confused by now.

Choose “Yes” to load proper empty file and dialog is presented:

SAXS select empty file (USAXS name is EmptySSS1) :

Select Empty file for 1aS5510_054.hdf5s

v EmptySSS1_068.hdfS ha
EmptySSS1_053.hdf5

-——-All files--- )
11aPPP10_069.hdfS
11bPPP10_077.hdfS JI ndul:

12aPPP30_070.hdfS
12bPPP30_078.hdf5S
13aPPP50_071.hdfS
13bPPP50_079.hdfS
14aPPP70_072.hdfS
14bPPP70_080.hdf5S
15aPPP90_073.hdfS
15bPPP90_081.hdf5S
16aPPP100_074.hdf5S 3

16cPPP100_082.hdf5 I8
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Note, that the most likely 2D data sets, matching the USAXS blank name are presented at the top. Just to
make sure, all 2D data sets are presented below.

Select the right 2D data for empty and it is loaded.

Note: if you do not get dialog for empty data set, it means that Nika code has decided that the current
empty name matches sufficiently the name of the USAXS blank. There is no guarantee that this is correct,
but I think it would become very annoying to add more dialogs here.

Note that in the history area are records of what was found and used:

Loaded following wave: root:Packages:NexusImport:'11aPPP10_069.hdf5":data

Loaded file 11aPPP10_069.hdf5

For sample : 11aPPP10_069.hdf5 has been found USAXS transmission = 0.93608 in folder :
root:USAXS:'11_09 _gianf:585_11aPPP10:

This enables to process large number of data sets quickly and efficiently, as the code is keeping empty file
selection under control and is getting transmissions automatically.

[f the USAXS data cannot be found, the code will present dialog to user asking for transmission values.

Here are some data which users measured and which were processed by suing this code:

LineuotDisplayPlot_Q

i N |

'r_1aSSS10_054.hdf5_usx'
'r_1bSSS10_058.hdf5_usx'
'r_2aSSS30_055.hdf5_usx'

r_2bSSS30_059.hdf5_usx'
r_3aSSS50_056.hdf5_usx'
r_3bSSS50_060.hdf5_usx'
'r_4aSSS70_061.hdf5_usx'| }
'r_4bSSS70_064.hdf5_usx'
'r_5aSSS90_065.hdf5_usx'
'r_5bSSS90_062.hdf5_usx'

Intensity

0.01 —
“vw'l‘\
A Mhafrss
Y ’ i
iy
‘\1 { ; ,.;*bﬁ"
0.001 ‘\ Y W }
3 4 5 6 7 8 9 | 2 3 4 's 6 7 8 9 |
0.1 1

Q vector [A_]]
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Merging the data together

To merge the data together we can use the _usx data from PinSAXS and SMR data from USAXS, we can use
the “Data manipulation I” from Irena.

B SAS 2D Help S NEOMES LS u

™ m

Data import & export > | Instructions_15IDD
A 2 3 —

Data Manipulation [ 2 Data manipulation | [one or two data sets]

o Data manipulation Il [many data sets]
P ott!ng I Data mining
Plotting Il

T DINSAXS. Pi

Select “Indra 2 data” for First data set and “QRS” for second data set, select the same sample measured
and “Add data and Graph” button.

Y e e

Data Manipulation MG 0.0 IR1D_DataManipulationGraph
Data manipulation inputpanel J 7 1 11 IIIlll 1 1 1 lIllII 1 1 1 Illlll 1 11 llllll
: 10

First dataset ™ Indra2 data () QRS (QIS:_] Irena results ) Model
Data folder: | root:USAXS:'11_09_gianf:S50_3bSS550: '+

Wave with X axis data _SMR_Qvec @ Fldr- 10
Wave with Y axis data | SMR_Int B‘
Wave with Error data | SMR_Error B‘ | 10 5

—|
Second data set [ Indra 2 data ¥ QRS (QIS)_ Irena results ) Model
Data folder: _root:SAS:'3bSSS50_060.hdf5_usx': 4] 1 04
Wave with X axis data | q_3bSSS50_060.hdf5_usx [#1 |

Wave with Y axis data _r_3bSSS50_060.hdf5_usx ' #Js: 3
Wave with Error data | 5_3b55550_060.hdf5_usx ' +]

vl
T T

=)
|

TT llllﬂ']

( AdddataandGraph ) ( ResetModity ) ( AutoScale )
Modify data 1 Modify Data 2
Multiply Int by | 1 F] Multiply Int by | 1 F]
Shirctbekg 0 5l Shirct bekg 0 sl 1
Q shift 0 5l Q shift 0 | 10
Error multiplier | 1 a Error multiplier | 1 a
(_RemQ<CsnA) ) ( RemCsna) ) ( RemQ>CsnB) )

Intensity [cm’ ]

=)
|
T

|
T

) Combine data D Datal + Data2 () Datal / Data2 10
[ patal - Data2 () Datal using Q2 () (Datal-Data2)/Data2
() pata2 - Datal () pata 1 (J Data2
[ Reduce No pnts by | 1 ﬂ O Log Reduceto 100 E] 21
>
-4 10

("] Smooth (log) [} Smooth (lin)  Smoothing window? |3 Fl
A Data2

Pick new data folder(--- v -2
New data folder: | root:USAXS:'11_09 gianf:S50_3bSSS50: |

Ne\Van\'enm SMR. QVL?C T T |||||I T T T |||||I T | B4 ) |||||I T LI
> GO

New Intensity nm | SMR_Int OOO 1 0.0 1 O. 1 1

New Error name | SMR_Error save ® 5
L 4 QA Mon, Mo 14, 2011, D1 A

|
T

Zoom to range where data overlap and subtract background from data set 1 (Modify data 1 area) to
match the slope of the curves in the overlap region:
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o o O

Data Manipulation

®0N00O

Data manipulation input panel
Firstdataset ™ Indra2 data () QRS (QIS:_] Irena results () Model
Data folder: _root:USAXS:'11_09_gianf:S50_3bs5550: 4]

Wave with X axis data | SMR_Qvec /4] Rdeld @ |
Wave with Y axis data _ SMR_Int B‘
Wave with Error data | SMR_Error B‘

Second data set ) Indra 2 data ™ QRS (Q1S)_ Irena results _ Model
Data folder: | root:SAS:'3b55550_060.hdf5_usx': |+]

Wave with X axis data | g_3bSS550_060.hdf5_usx [+

Wave with Y axis data | r_3bSSS50_060.hdf5_usx |+ Js:

Wave with Error data_ s_3b55550_060.hdf5_usx |+]

( AdddataandGraph ) ( ResetModify ) ( AutoScale )
Modify data 1 Modify Data 2

Multiply Int by | 1 <] Multiply Int by |1 F]

Shirctbekg 0.3 g Shtrct bekg 0 5l

Q shift 0 g Q shift 0 |

Error multiplier 1 Error multiplier 1 a

(_RemQ<CsnA) ) (__ RemCsnA) ) ( RemQ>CsrB) )

() Combine data (0 Datal + Data2 (0 Datal / Data2

(D Dpatal - Data2 ) Datal using Q2 [ (Datal-Data2)/Data2

() Data2 - Datal O Data 1 [ pata2

[ Reduce No pms‘l\)y 1 [l [ Log Reduceto | 100 El
O

(") smooth (log) (J Smooth (lin) Smoothing window? 3 [§|
[C) smooth Spline ©F

Pick new data folder | === B’

Intensity [cm-l]

New data folder: root:USAXS:'I1_09 gianf:S50 3bSSS50:

New Q wave nm SMR_Qvec

New Intensity nm  SMR_Int

New Error name  SMR_Error sl
|

10

0.1

0.01

llll

IR1D_DataManipulationGraph

IlIIlII lIIIIIlI 1

»> >

T

1

Mo, v 14 201 1, 401 A

Do not over subtract or the slopes will not match. Select with cursors are where the data overlap well and
use “AutoScale” button to scale the data together:
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- 8 SN IR1D_DataManipulationGraph

| | lIlIIII | | lIlIIII

10

| IIlIlI
I IIIIII

lllllII
lllllll

Intensity [cm-]]

0.1

lIllllI
IIIIIII

0.01

E C Datal E
: A Data2 :
E T T T T T T T R T Fea 5 B P -
2 3 456 2 3 456
0.1 1
Q [A-]] Mo, Nov 14, 01 1, 49294 P

Now you should remove the pinSAXS data for first few points (3-5 points typically) where there are edge

effects and other artifacts in pinSAXS data. Use rounded cursor and “Rem Q<CSR(A)” button. Remove
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USAXS data at high Q where the noise or background are too large using rectangular cursor and “Rem
Q>Csr(B)” button. Make sure the cursors are on the right data set.

Then select “Combine data” as processing method and hit button “Go”.

(S NeNG) IR1D_DataManipulationGraph
1 1 IIIlI|| 1 |- IIIII| 1 | IS T IS0 RN | 1 L1t
10° 3 =
105 ] 3
10° 3 3
" 10> 3
2 10° E 3
1075 3
10° 4
2 O Datal
a ] A Data2
10 § — Result
T T IIIIIII T T IIIIIIl T T ||||I|| T T IIIII|I
0.001 0.01 0.1 1

Q [A-‘] Mo, N 14 2011, R5AM A

When happy with the result modify the name of the “New data folder” (may be add behind the name:
“_comb”) and save the data.
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800

Data Manipulation

IR1D_DataManipulationGraph

Data manipulation input panel

Firstdataset ) Indra2 data ) QRS (QIS!_ Irena results _) Model
Data folder: root:USAXS:'11_09_gianf:550_3b55550: |+

Wave with X axis data | SMR_Qvec [ +]
Wave with Y axis data | SMR_Int | 3]
Wave with Error data | SMR_Error | 33

Fldr:

Second data set [ Indra 2 data ¥ QRS (QIS)_ Irena results [ Model
Data folder: | root:SAS:'3b55550_060.hdfS_usx': '+

Wave with X axis data | q_3bSSS50_060.hdf5_usx |4}

Wave with Y axis data | r_3bSS550_060.hdf5_usx |+ Js:

Wave with Error data | 5_3bSS550_060.hdf5_usx '+]

AutoScale >

Modify Data 2
Multiply Int by [ 3.19188 |[%]
Sbtrct bekg 0 e
Q shift 0 g3
Error multiplier 1 ﬂ

Rem CsriA) ) ( Rem Q=Csr(B) )

( Adddataand Graph ) (C
Modify data 1

Multiply Int by 1

Sbtrct bekg | 0.25

Q shift 0

Error multiplier 1

( Rem Q<CsrA) ) (

@ Combine data
(J Datal - Data2
() Data2 - Datal
) Reduce No pnts by | 1
o

Reset Modify )

LD EDELEL

() Datal + Data2 (0 Datal / Data2
) Datal using Q2 ) (Datal-Data2)/Data2
(J pata 1 (J pata2

[l [ Log Reduce to 100 E

(") Smooth (log) () Smooth (lin)
() smooth Spline €=

Pick new data folder (=== 1§ :3

Smoothing window? 3 @

New data folder: root:USAXS:'11_09 gianf:S50 3bSSS50_comb:

New Q wave nm SMR_Qvec
New Intensity nm SMR_Int
SAVE l

New Error name SMR_Error

Intensity [cm ']

L

1 IIIIIIII 1 IIIIIIII 1 IIIIIIII 1 IIIIIIII 1 IIIIIIII

1 IIIIIL[I 1 IIIIIIII

ol

O Datal
A Data?
— Result

T IIlII|T] T IIIII|T] T IIIIITT] T IIIIIIII T TTTIm

T IIIII|T|

0.001

0.01

0.1

Q[A"]

1

Mon, Nov 14, 201 1, TR

New data were created. These data have absolute calibration from USAXS instrument. They also are still
slit-smeared with the original slit length and can be desmeared or modeled by Irena as slit smeared:
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GeneralGraph

Intensity [cm ']

10

-6~ S50_3bSSS50
-4 §50_3bSSS50_comb

_Hm T T T ITT
0.001 0.01 0.1 1

a [A.]] Mon, Na 14, 01 1, 2Tdd P
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